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Parton Distribution Function (PDF)

MMHT 2014 PDFs

L. A. Harland-Lang, A. D. Martin, P. Motylinski, R.S. Thorne, arXiv:1412.3989
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Deep Inelastic Scattering (DIS)

Drell-Yan process (DY)
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Generalized Parton Distribution (GPD)
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https://www.jlab.org/div_dept/physics_division/GeV/doe_review/CDR_for_Science_Review.pdf
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Generalized Parton Distribution (GPD)
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Muller et al., PRD 86 031502(R) (2012)

Deeply Virtual Compton Scattering (DVCS) Time-like Compton Scattering (TCS)
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CERN (190 GeV) vs. J-PARC (15 GeV)

E.R. Berger, M. Diehl, B. Pire, PLB 523 (2001) 265
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J-PARC High-momentum BL
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Total Cross Section

Event Generator Inclusive Drell-Yan (M, >1.5 GeV)

 Inelusive Drell-Yan e |

. 10 GeV 2.11 nb 0.323 nb

Pythia 6.4.26 + LHAPDF 5.8.9
15 GeV 2.71nb 0.493 nb
= Exclusive Drell-Yan 20 GeV 3.08 nb 0.616 nb
< GPD: Exclusive Drell-Yan (M >1.5 GeV, |t-t,]<0.5 GeV?)
Pire 2001: EPIC 23, 675 (2002) ™ ™ -

Kroll 2013: EPIC 73, 2278 (2013) (Pire 2001) | (Kroll 2013) | (Kroll 2015)
Kroll 2015: arXiv: 1506.04619 10GeV  6.28pb 17.53pb  140pb

" Backgrou nd 15GeV  4.66pb 10.64pb 20pb

JAM 1.132 20GeV  3.69pb  7.24pb
= Hadronic Background
Particle Transportation n- o+
+ Detector Response 10 GeV 25D | 28 e
Geant 4.9.3 15 GeV 25.8 mb 24.1 mb
(E50 spectrometer + Muon ID) 20 GeV 25.1mb 23.5mb
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Target: 57cm LH, (n7=4 g/cm?)
e(DAQ*Tracking*PID) = 0.9*0.7*0.9

Beam momentum resolution: Ap/p =0.1%

Detector resolution: AM/M =1 %

Exclusive DY: ~ 1.2 events/day/pb for |/, .,.,=107 it/sec
i beam momentum: 10/15/20 GeV/c

Data Taking Period: 50 days
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HAF SN 5 Missing Mass M, 7310
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' =100} : | =100 .
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L 4 > L > L
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BG ' ;
0 0 ol
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The signal of exclusive Drell-Yan processes can be clearly
identified in the missing mass spectrum of dimuon pairs.

Because of the low event rate, this program could be
accommodated into the E50 experiment. 23
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g1 exclusive Drell-Yan processes can be clearly
identified in the missing mass spectrum of dimuon pairs.

Because of the low event rate, this program could be
accommodated into the E50 experiment. 24




GPD(x,t;Q?) from space-like and time-like processes

J-PARC 15-20 GeV
— J-PARC 10-15 GeV
— J-PARC 5-10 GeV

0 I | |
0 0.2 0.4 0.6 0.8

Xg

* J-PARC: Time-like approach and large-Q? region.
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